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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
01/29/2009 has been entered. 

Response to Amendment 

2. Applicant's amendment of 01/29/2008 does not place the Application in condition 
for allowance. 

3. Claims 1-4, 6-17 and 20-49 are pending. Applicant has amended claims 1, 3, 4, 
7,10,16,21, 23, 28, 31 , 32, 36 and 38-40, cancelled claims 5, 1 8 and 1 9, and added 
new claims 42-49. 

Status of the Objections or Rejections 

4. Due to Applicant's amendment of claims 1,3,4,7,10,16,21, 23, 28, 31 , 32, 36 
and 38-40., all rejections from the office Action mailed on 01/23/2009 are withdrawn. 
However, upon further consideration, a new ground is presented below. 
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Response to Arguments 

5. Applicant's arguments with respect to claims 1-4, 6-17 and 20-49 have been 
considered but are moot in view of the new ground(s) of rejection as necessitated by the 
amendment. 

Applicant argues that the claims as amended is not anticipated or obvious over 
the prior art of record. This is persuasive and is moot in view of the new ground of 
rejection as necessitated due to Applicant's amendment to claims 1, 3, 4, 7, 10, 16, 21, 
23, 28, 31,32, 36 and 38-40. 

Claim Rejections - 35 USC § 103 

6. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

7. Claims 1,3-4, 6-7, 9, 10, 12-15, 21, 23-28, 30-43 and 45-49 are rejected under 
35 U.S.C. 103(a) as being unpatentable over Mizuno (US 6350945) in view of Shaheen 
et al. (WO/2001/084644, refer to US 2003/0159729 A1 for translation). 

Regarding claim 1 , Mizuno discloses a photovoltaic component (see col. 1 , lines 
12-16, col. 3, line 50 to col. 4, line 44; see also fig. 2), comprising: 

• a substrate (15) having a first surface (top surface touching layer 16) and 
a second surface (bottom surface touching layer 14) opposite the first 
surface (top surface), the first surface (top surface) of the substrate (15) 
being a structured surface (see fig. 2), 

• a photovoltaic component (solar cell 10; fig. 2) having a first and second 
electrodes and a semiconductor layer (inherent features of a solar cell). 
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Although Mizuno discloses that the photovoltaic component (10) can be organic 
photovoltaic component (see col. 1 , lines 12-16), the reference does not explicitly 
disclose the use of an organic photovoltaic component comprising an organic 
semiconductor layer having a conjugated polymer and an acceptor. 

Shaheen discloses an organic photovoltaic component (fig. 1) ([0010-0014])) 
comprising of a first electrode (electrode 6) that has a planar surface (fig. 1 ), an organic 
semiconductor layer (photoactive layer 4) having a conjugated polymer and an acceptor 
([001 1]), and a second electrode (electrode layer 2), the organic semiconductor layer (4) 
being between the first electrode (6) and second electrode (2) allows for a device with 
improved short-circuit current ([0003] and [0005]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have utilized the organic photovoltaic component of Shaheen in place of 
solar cell of Mizuno to allow for increased short-circuit current, as shown by Shaheen. 

Regarding claim 3, Mizuno in view of Shaheen further discloses an additional 
layer (16) between the substrate (15) and the first electrode (electrode 3 of Shaheen), 
the additional layer (16) having a surface (lower surface) that is structured. 
Regarding claim 4, Mizuno discloses a method comprising: 

• providing a photovoltaic component (solar cell 10; see col. 1, lines 12-16, 
col. 3, line 50 to col. 4, line 44; see also fig. 2), comprising: 

o a substrate (15) having a first surface (top surface touching layer 
16) and a second surface (bottom surface touching layer 14) 
opposite the first surface (top surface), the first surface (top 
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surface) of the substrate (15) being a structured surface (see fig. 2), 
and 

o a photovoltaic component (solar cell 10; fig. 2) having a first and 
second electrodes and a semiconductor layer (inherent features of 
a solar cell). 

Although Mizuno discloses that the photovoltaic component (10) can be organic 
photovoltaic component (see col. 1 , lines 12-16), the reference does not explicitly 
disclose the use of an organic photovoltaic component comprising an organic 
semiconductor layer having a conjugated polymer and an acceptor. 

Shaheen discloses an organic photovoltaic component (fig. 1) ([0010-0014])) 
comprising of a first electrode (electrode 6) that has a planar surface (fig. 1 ), an organic 
semiconductor layer (photoactive layer 4) having a conjugated polymer and an acceptor 
([001 1]), and a second electrode (electrode layer 2), the organic semiconductor layer (4) 
being between the first electrode (6) and second electrode (2) allows for a device with 
improved short-circuit current ([0003] and [0005]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have utilized the organic photovoltaic component of Shaheen in place of 
solar cell of Mizuno to allow for increased short-circuit current, as shown by Shaheen. 

Regarding claim 6, Mizuno in view of Shaheen further discloses an additional 
layer (16) on the structured surface (top surface) of the substrate (15) so that the 
additional layer (16) has a structured surface (lower surface) that supports the 
semiconductor layer (layer 5 of Shaheen). 
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Regarding claim 7, Mizuno discloses a photovoltaic component (see col. 1, lines 
12-16, col. 3, line 50 to col. 4, line 44; see also fig. 2), comprising: 

• a substrate (1 5) having a first surface (top surface touching layer 1 6) and 
a second surface (bottom surface touching layer 14) opposite the first 
surface (top surface), the first surface (top surface) of the substrate (15) 
being a structured surface (see fig. 2), and 

• a photovoltaic component (solar cell 1 0; fig. 2) having a first and second 
electrodes and a semiconductor layer (inherent features of a solar cell). 

Although Mizuno discloses that the photovoltaic component (10) can be organic 
photovoltaic component (see col. 1 , lines 12-16), the reference does not explicitly 
disclose the use of an organic photovoltaic component comprising an organic 
semiconductor layer. 

Shaheen discloses an organic photovoltaic component (fig. 1) ([0010-0014])) 
comprising of a first electrode (electrode 6) that has a planar surface (fig. 1 ), an organic 
semiconductor layer (photoactive layer 4) having a conjugated polymer and an acceptor 
([001 1]), and a second electrode (electrode layer 2), the organic semiconductor layer (4) 
being between the first electrode (6) and second electrode (2) allows for a device with 
improved short-circuit current ([0003] and [0005]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have utilized the organic photovoltaic component of Shaheen in place of 
solar cell of Mizuno to allow for increased short-circuit current, as shown by Shaheen. 
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Regarding claim 9, Mizuno in view of Shaheen further discloses that a surface of 
the semiconductor is planar (see fig. 1 of Shaheen). 

Regarding claim 1 0, Mizuno in view of Shaheen further discloses that the first 
electrode (electrode 6 of Shaheen) is disposed on the first surface (top surface) of the 
substrate (15 of Mizuno). 

Regarding claim 12, Mizuno in view of Shaheen further discloses a planarized 
layer (17) between the substrate (15) and the first electrode (electrode 3 of Shaheen). 

Regarding claim 1 3, Mizuno in view of Shaheen further discloses the first 
electrode (electrode 6 of Shaheen) is disposed on a planarized surface (top surface) of 
the planarized layer (17) (see fig. 1 of Shaheen). 

Regarding claim 14, Mizuno in view of Shaheen further discloses a planarized 
layer (barrier layer 8, U 0069; see fig. 7 that shows the barrier layer is planarized) 
between the organic semiconductor (layer 4 of Shaheen) and the first electrode (layer 6 
of Shaheen). 

Regarding claim 15, Mizuno in view of Shaheen further discloses that the first 
electrode (layer 6 of Shaheen) is disposed on the substrate (15). 

Regarding claim 21 , Mizuno in view of Shaheen further discloses that the 
acceptor comprises a fullerene ([001 1] of Shaheen). 

Regarding claim 23, Mizuno discloses a photovoltaic component (see col. 1, lines 
12-16, col. 3, line 50 to col. 4, line 44; see also fig. 2), comprising: 

• a substrate (1 5) having a surface (top or bottom surface); 



Application/Control Number: 10/525,058 Page 8 

Art Unit: 1795 

• a support layer (1 6) having a surface (top or bottom surface) (see fig. 2) 
and 

• a first electrode (solar cell 10 inherently has two electrodes - anode and 
cathode; in this case the first electrode would be the one touching layer 
17), the support layer (16) being between the substrate (15) and the first 
electrode; 

• a second electrode (solar cell 1 0 inherently has two electrodes - anode 
and cathode; in this case the second electrode would be the opposite the 
first electrode which touches layer 17); 

• a semiconductor layer between the first and second electrodes ((solar cell 
10 has a semiconductor layer between anode and cathode), 

• wherein: 

o the first electrode is between the support layer (16) and the 

semiconductor; and 
o at least one surface selected from the group consisting of the 
surface of the substrate (15) and the surface of the support layer is 
structured (see fig. 2 which shows top surface is substrate 15 is 
structured, and bottom surface of support layer 16 is structured). 
Although Mizuno discloses that the photovoltaic component (10) can be organic 
photovoltaic component (see col. 1, lines 12-16), the reference does not explicitly 
disclose the use of an organic photovoltaic component comprising an organic 
semiconductor layer with a planar surface having conjugated polymer and an acceptor. 
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Shaheen discloses an organic photovoltaic component (fig. 1) ([0010-0014])) 
comprising of a first electrode (electrode 6) that has a planar surface (fig. 1 ), an organic 
semiconductor layer (photoactive layer 4) with a planar surface (fig. 1) having a 
conjugated polymer and an acceptor ([0011]), and a second electrode (electrode layer 
2), the organic semiconductor layer (4) being between the first electrode (6) and second 
electrode (2) allows for a device with improved short-circuit current ([0003] and [0005]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have utilized the organic photovoltaic component of Shaheen in place of 
solar cell of Mizuno to allow for increased short-circuit current, as shown by Shaheen. 

Regarding claim 24, Mizuno further discloses that the surface (bottom surface) of 
the support layer (16) is structured (see fig. 2). 

Regarding claim 25, Mizuno further discloses that the surface (top surface) of the 
substrate (15) is structured. 

Regarding claim 26, Mizuno further discloses that the surface (bottom surface) of 
the substrate (15) is planar. 

Regarding claim 27, Mizuno further discloses that the surface (top surface) of the 
support layer (16) is planar. 

Regarding claim 28, Mizuno further discloses that the first surface (top surface) 
of the substrate (15) has a periodic structure (see fig. 2 and 10). 

Regarding claim 30, Mizuno in view of Shaheen further discloses an additional 
layer (16) between the substrate (15) and the first electrode (electrode 3 of Shaheen), 
the additional layer (16) having a surface (bottom surface) that is structured. 
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Regarding claims 31-33, Mizuno further discloses that the first/structured surface 
(top surface) of the substrate (15) has a periodic structure (see fig. 2 and 10). 

Regarding claim 34, Mizuno further discloses that the periodic structure 
(structure of top surface of 15) of the substrate (15) is configured to impart light trapping 
during use of the organic photovoltaic component (see fig. 10). Examiner also notes that 
the functional limitation "to impart light trapping during use of the organic photovoltaic 
component" does not add any structural limitation to the product, and therefore has not 
been given any patentable weight. 

Regarding claim 35, Mizuno further discloses that the structured surface (bottom 
surface) of the support layer (16) has a periodic structure (see fig. 2 and 10). 

Regarding claims 36 and 40, Mizuno discloses a photovoltaic component (see 
col. 1, lines 12-16, col. 3, line 50 to col. 4, line 44; see also fig. 2), comprising: 

• a substrate (15) having a surface with a periodic structure (see fig. 2 and 
10) and 

• a photovoltaic component (solar cell 1 0; fig. 2) having a first and second 
electrodes and a semiconductor layer (inherent features of a solar cell). 

Although Mizuno discloses that the photovoltaic component (10) can be organic 
photovoltaic component (see col. 1 , lines 12-16), the reference does not explicitly 
disclose the use of an organic photovoltaic component comprising an organic 
semiconductor layer with a planar surface having conjugated polymer and an acceptor. 

Shaheen discloses an organic photovoltaic component (fig. 1) ([0010-0014])) 
comprising of a first electrode (electrode 6) that has a planar surface (fig. 1 ), an organic 
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semiconductor layer (photoactive layer 4) with a planar surface (fig. 1) having a 
conjugated polymer and an acceptor ([001 1]), and a second electrode (electrode layer 
2), the organic semiconductor layer (4) being between the first electrode (6) and second 
electrode (2) allows for a device with improved short-circuit current ([0003] and [0005]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have utilized the organic photovoltaic component of Shaheen in place of 
solar cell of Mizuno to allow for increased short-circuit current, as shown by Shaheen. 

Regarding claims 37 and 41 , Mizuno further discloses that the periodic structure 
of the substrate (15) is configured to impart light trapping during use of the organic 
photovoltaic component (see fig. 10). Examiner also notes that the functional limitation 
"to impart light trapping during use of the organic photovoltaic component" does not add 
any structural limitation to the product, and therefore has not been given any patentable 
weight. 

Regarding claim 38, Mizuno discloses a method comprising: 

• providing a photovoltaic component (solar cell 10; see col. 1, lines 12-16, 
col. 3, line 50 to col. 4, line 44; see also fig. 2), comprising: 

o a substrate (15) having a surface (top surface) that is periodically 

structured (see fig. 2) and 
o a photovoltaic component (solar cell 10; fig. 2) having a first and 
second electrodes and a semiconductor layer (inherent features of 
a solar cell). 
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Although Mizuno discloses that the photovoltaic component (10) can be organic 
photovoltaic component (see col. 1 , lines 12-16), the reference does not explicitly 
disclose the use of an organic photovoltaic component comprising an organic 
semiconductor layer with a planar surface having conjugated polymer and an acceptor. 

Shaheen discloses an organic photovoltaic component (fig. 1) ([0010-0014])) 
comprising of a first electrode (electrode 6) that has a planar surface (fig. 1 ), an organic 
semiconductor layer (photoactive layer 4) with a planar surface (fig. 1) having a 
conjugated polymer and an acceptor ([0011]), and a second electrode (electrode layer 
2), the organic semiconductor layer (4) being between the first electrode (6) and second 
electrode (2) allows for a device with improved short-circuit current ([0003] and [0005]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have utilized the organic photovoltaic component of Shaheen in place of 
solar cell of Mizuno to allow for increased short-circuit current, as shown by Shaheen. 

Regarding claim 39, Mizuno further discloses that the structure of the substrate 
(15) is configured to impart light trapping during use of the organic photovoltaic 
component (see fig. 10). Examiner also notes that the functional limitation "to impart 
light trapping during use of the organic photovoltaic component" does not add any 
structural limitation to the product, and therefore has not been given any patentable 
weight. 

Regarding claims 42, 43 and 45-49, Mizuno in view of Shaheen further discloses 
that the organic semiconductor layer (layer 4 of Shaheen) comprises a conjugated 
polymer and a fullerene acceptor ([001 1] of Shaheen). 



Application/Control Number: 10/525,058 Page 13 

Art Unit: 1795 

8. Claims 16,17, 20 and 44are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Shinohara et al. (US 5891264) in view of Shaheen. 

Regarding claims 16, 17 and 20, Shinohara discloses a photovoltaic cell (fig. 9) 
(col. 10, line 55 to col. 11, line 9), comprising: 

• a flexible substrate (201 ) that is not structured (see fig. 9); 

• a first electrode (Ag layer 204); 

• a first layer (Diffusion blocking layer 203), the first layer (203) being 
between the substrate (201 ) and the first electrode (204); 

• a second layer (Al film 202), the second layer being between the substrate 
and the first electrode; 

• a second electrode (transparent electrode 207); and 

• a semiconductor (photoelectric conversion layer 206) between the first 
(204) and second (207) electrodes, 

o wherein the first electrode (204) is structured (see fig. 9), a surface 
(top or bottom) of the first layer (203) is structured, a surface 
(bottom) of the second layer (202) is planar, and a surface of the 
semiconductor (top surface of layer 206) is planar (see fig. 9). 
However, Shinohara is silent as to whether the semiconductor layer is an organic 
semiconductor layer comprising a conjugated polymer and an acceptor. 

Shaheen discloses an organic photovoltaic component (fig. 1) ([0010-0014])) 
wherein the semiconductor comprising an organic semiconductor layer (photoactive 
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layer 4) with a planar surface (fig. 1 ) having a conjugated polymer and an acceptor 
([001 1]) allows for a device with improved short-circuit current ([0003] and [0005]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have utilized the organic semiconductor of Shaheen in the photovoltaic cell 
of Shinohara to allow for increased short-circuit current, as shown by Shaheen. 

Regarding claim 44, Shinohara in view of Shaheen further discloses that the 
organic semiconductor layer (layer 4 of Shaheen) comprises a conjugated polymer and 
a fullerene acceptor ([001 1 ] of Shaheen). 

9. Claims 1, 4, 7, 11 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kambe et al. (US 5986206) in view of Bloch et al. (US 4683160). 

Regarding claims 1, 7 and 11, Kambe discloses a photovoltaic cell (100) (fig. 1, 
col. 3, lines 18-50), comprising: 

• a substrate (substrate support in contact with electrode 1 1 0) having a first 
surface (top surface which contacts electrode 110) and a second (bottom 
surface) surface opposite the first surface (top surface); 

• a first electrode (electrode 110) with a planar surface (top surface) (see 
fig. 1), the first electrode (110) being a cathode (col. 6, lines 15-27), the 
first electrode (110) being closer to the first surface (top surface) of the 
substrate than the second surface (bottom surface) of the substrate 
(substrate support), 

• an organic semiconductor layer comprising a conjugated polymer and an 
acceptor (donor/acceptor composite) (col. 5, lines 2-35), the first electrode 
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being between the substrate (substrate support) and the organic 
semiconductor layer (102+104), and, 

• a second electrode (electrode 112), the organic semiconductor (102+104) 
between the first (110) and second (112) electrodes. 

However, Shinohara is silent as to whether the first surface of the substrate is 
structured. 

Bloch teaches a solar cell with correlated roughness substrate (4) to increase the 
light absorption within the film of the incident light. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have utilized the structured substrate of Bloch in the photovoltaic 
component of Kambe to increase the light absorption within the film of the incident light, 
as taught by Bloch. 

Regarding claim 4, Kambe discloses a method comprising an organic 
photovoltaic component (solar cell 100) (fig. 1, col. 3, lines 18-50), comprising: 

• a substrate (substrate support in contact with electrode 1 1 0) having a first 
surface (top surface which contacts electrode 110) and a second (bottom 
surface) surface opposite the first surface (top surface); 

• a first electrode (electrode 110) with a planar surface (top surface) (see 
fig. 1), the first electrode (110) being closer to the first surface (top 
surface) of the substrate than the second surface (bottom surface) of the 
substrate (substrate support), 
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• an organic semiconductor layer comprising a conjugated polymer and an 
acceptor (donor/acceptor composite) (col. 5, lines 2-35), the first electrode 
being between the substrate (substrate support) and the organic 
semiconductor layer (102+104), and, 

• a second electrode (electrode 1 1 2), the organic semiconductor (1 02+1 04) 
between the first (110) and second (112) electrodes. 

However, Shinohara is silent as to whether the first surface of the substrate is 
structured. 

Bloch teaches a solar cell with correlated roughness substrate (4) to increase the 
light absorption within the film of the incident light. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have utilized the structured substrate of Bloch in the photovoltaic 
component of Kambe to increase the light absorption within the film of the incident light, 
as taught by Bloch. 

Regarding claim 22, Kambe in view of Bloch further discloses that the first 
electrode (110) has a structured surface (bottom surface is structured). 
10. Claims 2, 8 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kambe in view of Bloch as applied to claims 1 , 7 and 4 above, and further in view 
of Nakamura (US 6291763). 

Regarding claims 2, 8 and 29, Applicant is directed above for complete 
discussion of Kambe in view of Bloch with respect to claims 1 , 7 and 4, respectively, 
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which is incorporated herein. The references are silent as to whether the substrate is 
flexible. 

Nakamura teaches an organic photovoltaic component (fig. 2B and col. 29, lines 
49-54) wherein the substrate (1 3) is made of flexible sheet (col. 31 , lines 41-45) to allow 
for highly productive production process (col. 31 , lines 41-45). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have utilized the flexible substrate of Nakamura in the organic 
photovoltaic component of Kambe in view of Bloch to allow for highly productive 
production process, as shown by Nakamura. 
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